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ABSTRACT 

A method of forming a paper contedner uses a three ply coiiugated material having 
at least one inner or outer sheet of paper that may be stretched or compressed 
circumferentially to pennit subsequent rolling of the corrugated material about a mandrel. 
A flattening of the upper and lower edges of the corrugated material pennit rolling and 
seammg operations to be used to assemble the bottom to die cup and to form a lip in the 
upper edge. 
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CONTAINER WITH CORRUGATED WALL 

FIELD OF THE INVENTION 
The mvendon relates generally to papa containers and in particular to a container 
having an insulating wall of corrugated paper. 
5 BACKGROUND OF THE INVENTION 

Disposable cups for holding hot beverages may be constructed of expanded 
polystyrene vAach provides a cup of relatively low cost with walls having good thermal 
insulation. The insulating properties of Uie outer walls of the cup allow Uie cup to be 
comfortably held despite the high temperature of its contents. A disadvantage with 
1 0 polystyrene is that it is neither biodegradable, readily recycled nor microwavable. 

In contrast, paper cups are both recyclable and biodegradable but such cups, usinjg 
a single sheet of paper for their outer walls, provide little thermal insulation. It has 
therefore been proposed to construct the outer wall of a paper cup of multi-ply corrugated 
paper material, the air trapped between the flutes of the comigation and the other plies 
1 5 providing sufficient themial insulation to allow the cup to be comfortably held. 

Unfortunately cups using multi-ply corru^tted papa material for tiieir outer walls 
are relatively difficult to maiuifacture. 

SUMMARY OF THE INVENTION 
The present invention provides a paper cup having a conugated outer wall that 
20 may be readily manufactured with conventional cup making machinery in a single cycle 
process. Blanks are cut from a special multi-ply ccxrugated board having at least one ply 
having plasticity in a cireiunferential direction, permitting ibe corrugated material to be 
wrapped around a cup-forming mandrel without crushing of the center corrugated ply. 
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Conventional techniques for rolling the cup lip and attaching the bottom to the cup with a 
rolled seam are made practical by limited crushing of the coirugated ply near the upper 
and lower edge of the outer wall significantly impiroving the ability of the multi-ply 
material to be loUed without tearing. 

5 Specifically, the present invention provides a container having a bottom wall and 

an iq}standing wall curved along a circumferential direction to attach at a lower edge to 
the bottom wall. The upstanding wall includes an inner paper layer, an outer paper layer, 
and a center comigated paper layer sandwiched between the inner paper layer and the 
outer paper layer and having flutes crossing tiie ciicum&rential direction. At least one of 

10 the inner paper layer and the outer paper layer is constructed firom a material having 

circumferential plasticity accommodating changes in inner and outer circumference of the 
upstanding wall when the upstanding wall is curved from a flat pre-assembled blank. 
These papa layers may be, for example, a creped papa layer, a layer of extensible paper 
or a layer with embossing that may be expanded or compressed. 

1 5 Thus, it is one object of the invention to provide a corrugated material that can be 

readily formed into a cup in a single cycle process. The plasticity of the paper layer 
allows the paper layers to expand or compress in circumference as is necessary for the 
rolling operation. 

Hie Iowa edge of the upstanding wall may be pressed so that the corrugated paper 
20 layer is flattened and the bottom wall attached to the lower edge by rolling the lower edge 
around a lip on the bottom wall. An upper edge of the upstanding wall may also be 
flattened and rolled into a lip. 

Thus, it is another object of the invoition to pomit conventional cup assembly 
techniques to be used with a multi-ply comigated material. By flattening 1i» corrugations 
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in the area of rolling, the stretching of the paper in the rolling process is minimized, thereby 
reducing tearing. The crushed corrugated layer also permits greater slippage between the 
inner and outer p^er layers reducing damaging shear forces within the rolled material. 

Thus, in accordance with another aspect of the invention there is provided a method 
of manufacturing a paper container including the steps of cutting a blank from a corrugated 
paper board having an inner paper layer, an outer paper layer and a center corrugated paper 
layer sandwiched between the inner paper layer and the outer paper layer and having flutes 
aloi^ the axis; stretching the outer paper layer to roll the corrugated paper board along an 
axis crossing the flutes; and attaching a bottom wall to a lower curved edge of the rolled 
corrugated paper board. 

In accordance with another aspect of the invention there is provided a method of 
manufacturing a paper container including the steps of cutting a blank fiom a corrugated 
paper board having an inner papesc layer, an outer paper layer and a center corrugated paper 
layer sandwiched between the inner pj^er layer and the outer paper layer and having flutes 
along the axis; compressing the inner paper layer to roll the corrugated paper board along an 
axis crosising the flutes; and attaching a bottom wall to a lower curved edge of the rolled 
cormgated paper board. 

In accordance with another aspect of the invention there is provided a curvable 
paperboard material including a first paper layer; a second paper layer; and a center 
corrugated paper layer sandwiched between the first and second paper layers wherein the first 
paper layer is creped paper. 

The foregoing and other objects and advantages of the invojtion will appear firom the 
following description. In this description, reference is made to the accompanying drawings 
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which form a part hereof and in which there is shown by way of illustration, a preferred 
embodiment of the invention. Such embodiment does not necessarily represent the full scope 
of the invention, however, and reference must be made therefore to the claims for interpreting 
5 tiie scope of the invaition. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a perspective view of a cap manufectured according to the present invention 
in partial cut away and showing an outer paper layer peeled away to reveal an inner 
corrugated layer; 

10 Fig. 2 is a plan view of a blank of corrugated material prior to rolling to form the cup 

of Fig. 1 showing the direction of the rolling, and an axis of the flutes of the corrugation and 
showing zones in which the corrugations are flattened for rolling; 

Fig. 3 is a cross section tiirough the blank of Fig. 2 in a first embodiment showing a 
creped outer paper layer; 
1 S Fig. 4 is a figure similar to ^t of Fig. 3 after curvature as is necessary to construct 

the cup of Fig. 1 and the expansion of the outer layer to permit such curvature; 

Figure 5 is a fragmentary cross section taken along line 5 — of Fig. 1 showing a , 
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Fig. 6 is a cross section throu^ Fig. 5 taken along line 6-6 showing the flattening 
of the corrugated material prior to the forming of Fig. 5; 

Fig. 7 is a cross section taken along line 7-7 of Fig. 5 showing the corrugated 
material without flattening; 
5 Fig. 8 is a detailed view of the comigated material during rolling to attach to the 

bottom of the cup showing the slipp^e between layers permitted by tilie crushed 
corrugated layer such as reduces internal shear forces and tearing of the outer layer; 

Fig. 9 is a view of slippage of the different lawyers of the corrugated material in a 
second embodiment of the invention in which a slow setting glue may be used to attach 
1 0 the corrugated elements to one anothor, 

Fig. 10 is a cross section through a cup forming mandrel of a cup manu&ctuting 
machine showing a forming of the corrugated material about die mandrel by upwardly 
moving wings; 

Fig. 1 1 is a cross section similar to Fig. 3 showing a tiiird embodiment with an 
15 embossed outer layer; 

Fig. 12 is a figure similar to that of Fig. 3 showing a fourth embodiment showing 
a creped iimer paper layer; 

Fig. 13 is a figure similar to that of Fig. 4 showing compression of the inner paper 
layer to"|Jerinit curvature of the blank. 
20 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

Referring now to Fig. 1 , a cup 10 of the present invention has an upstanding wall 
12 rolled into a tube conforming to a frustum of a cone (hereinafter frusto-conical tube) 
attached at its lower edge 14 to a circular bottom (not shown in Fig. 1) to enclose a 
beverage receiving volume 16. 
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The upstanding wall 12 is composed of a coirugated pq>erboard malerial having 
an innar pap« layer 18 immediately adjacent to the beverage containing volume 16 which is 
surrounded by a corrugated paper layer 20 having vertically extending flutes 22. This, 
corrugated paper layer is in turn, surrounded by an outer paper layer 24 which sandwiches the 
5 corrugated paper layer 20 between itself and the inner pspe^ layer 18. An adhesive (not 
shown) connects the corrugated paper layer 20 to the inner paper layer 1 8 and the outer paper 
layer 24 according to methods well-known in the art. The ioner p^er layer 18 is coated with 
a thin wato: resistant coating 26 to provide protection of the inner paper layer 18 from hot 
liquid that may be held within the volume 16. In the prefOTed embodiment, the coating 26 is 
10 a pulpable acrylic permitting the cup to be easily recycled. Such coatings are available under 
the tradename Spectra-Guard 763HS from the Spectra-Kote company of Gettysburg, PA as 
described in U.S. Patents 5,393,566; 5,429,294; and 5,531,863. It will be understood that a 
variety of moisture resistant materials including wax and acrylics can be used to provide this 
protection. 

15 Referring now to Fig, 4, the upstanding wall 12, before it is rolled into a cup as 

shown in Fig. 1, is cut Scorn a blank 28 of corrugated material into a sector of an annulus 
thereby to roll into the frusto-conical sh^ of Fig. 1. The flutes of the corrugations lie 
generally along a vertical axis 30 extending along a line of radius of the annulus whereas the 
forming of the blank 28 into the fhisto-conical shape is along a drcimiferential direction 32 

20 crossing the vertical axis 30. 

Referring now to Fig. 3 in a first embodiment, the outer paper layer 24 of the 
conugated blank 28 is constructed of an extesisible p^per that will lengthen under tension 
along the circumferential direction 32. Such paper may be a creped paper having multiple 
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randomly fotmMl creases and folds that under tension straighten to allow the outer paper 
layer 24 to expand as described. Altenatively in a second embodiment (not shown), the 
outer paper layer 24 may be a so-called extensible Maft paper which provides a stretching 
at the fiber level of the paper. Extensible Kraft is commercially available under the trade- 
S name of XKL extensible from Thilmmy Palp and Pq)er Company of Kaukauna, 

Wisconsin. Referring to Fig. 1 1 , in a third embodiment, the outer p^>er layer 24 may also 
be a paper with embossing 25, where the embossing 25 may flatten when the paper is put 
under tension allowing the paper to lengthen. Other extensible materials may also be 
used as will be apparent from this description to those of ordinary skill in the art. 

1 0 Referring now to Fig. 4, when tiie blank 28 is rolled as indicated by arrows 34 into 

a frusto-conical shape, the outer paper layer 24 may expand along fte circumferential 
direction 32 to permit the rolling without tearing of the outer paper layer 24 or a crushing 
of the flutes of the corrugated paper layer 20. The expansion of the outer paper layer 24 is 
necessary because of the substantially greater thickness of the blank 28 than a single sheet 

1 S of paper normally used for the upstanding wall 12 of a cxup. This greater thickness of wall 
material displaces the outer paper layer 24 to a greater radius than the inner paper layer 1 8 
requiring a significant increase in the circumferential lengdi of the outer paper layer 24. 
An expansion of the outer paper layer 24 of 2 to 1 5% is believed to be adequate for most 
standar^container sizes with necessary thickness of the corrugated material. 

20 Referring now to Figs. 1 2 and 1 3 , in a fourth embodiment, the inner layer 1 8 may 

be a creped or embossed paper. When the blank 28 is rolled as indicated by arrows 34 
into a frusto-conical shape, the inner paper laya 1 8 may compress along the 
circumferential direction 32' to permit the rolling witiK>ut tearing of the outer paper layer 
24 or a crushing of the flutes of the corrugated paper layer 20. In this ranbodiment, the 
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compression of the inner paper layer 18, rather than an »cpansion of the outer paper layer 
24, accommodates the diffeieoce in circumfei^Kes of the inner paper layer 18 and outer 
paper layer 24 as tiie blank 28 is rolled. Again, a compression of the umer paper layer 1 8 
of 2 to 15% is believed to be adequate for most standard container sizes with necessary 

5 thickness of the corrugated material. 

The ability of the paper layers to change circumferential dimen^on, either by 
^pansion or ccnnpression, as the cap is rolled by the requisite amount will be termed 
circumferential plasticity. It will be recognized that both the inner and outer paper layers 
may be constructed of paper exhibiting circumferential plasticity and in this case the 

1 0 amount of plasticity for each layer may be reduced finm that required vHisn only a single 
layer having curumferential plasticity is used. 

Referring again to Fig. 2, prior to folding the blank 28 and assembling it into a cup 
10, the flutes 22 (not shown in Fig. 2) are crushed fiat in a strip along the lower edge 14 
and upper edge 38 of the blank 28. This flattening reduces the thickness of fte corrugated 

15 paper layer 20 (as shown in Fig. 6) prior to it being folded into a cup and can be 

performed in a single operation during the die cutting of ttie blank by including anvils 
within the knife blade of the die to flatten the edges 14 and 38. Similarly, ^ flutes 22 
are crushed flat in strips along the left and right edges 46 and 44 to permit sealing these 
edges together as will be described. 

20 Referring now to Fig. 1 0, the blank 28 is folded about a fiusto-conical mandrel 40 

by conforming wings 42 in a cup making machine well-known in the art. When the 
folding is complete, left and right edges 44 and 46 of the blank 28 abut and are sealed 
together by a heat sealing process or adhesive such as is well known in the art. 
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Next, and Fefetring to Fig. 5, the cni^ed upper edge 38 of the upstanding wall 12 
is rolled outward to form a lip 48 according to conventional paper cap construction 
techniques. Also the lower edge 14 is rolled about a downward extending lip on the 
periphery of the disked shaped bottom SI to form a seal 49 against leakage of the 
5 contained bever^e. The seal 49 is formed by heat sealing the lower edge 14 to the 
bottom S 1 or attaching it with adhesive. 

Referring to Fig. 6, the crushing of the upper and lower edges 14 and 38 reduces 
the difference in radius between the inner paper layer 18 and the outer paper layer 24 in 
the folding of the lip 48 and the bottom seal 49 thus reducing the difference in the 
10 circumference of these two layers at the lip 48 and the seal 49 and the tendency of the 
outer paper layer 24 in the seal 49 and the inner pq)er layer 18 in the lip 48 to tear. With 
respect to the seal 49, the extensible material of the outer paper layer 24 may also expand 
along the vertical axis 30 fiirther reducing this tendency of the outer paper layer 24 to tear 
upon strobing. 

1 5 Although the inventor does not wish to be bound by a particular thwjry, it is 

believed that in both the cases of the lip 48 and die seal 49, the crushed corrugated paper 
layer 20 faciliti^ a displacement, upon rolling, between the layers 18 and 24. Referring 
to Fig. 8, by permitting a degree of displacement between layers 1 8 and 24 in the seal 49, 
the streffihiiig of the outer paper layer 24 necessary for the folding operation is reduced. 

20 A similar effect occurs with respect to the opposite direction rolling of the lip 48 . 

Referring to Fig. 7, because the crushing of the upper edge 38 and lower edge 14 
is restricted to the region of the lip 48 and seal 49, the thermal properties of the nmjcnity 
of the outer surface of the upstanding wall 12 are ptcservcd, in particular, the air places 
between the corrugated paper layer 20 and die layos 1 8 and 24. 
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In another embodiment of the invention shown generally in Fig. 9, this same 
principle of permitting a sliding between Ae inner p^^ layer 1 8 and outer paper layer 24 
may be invoked to permit the forming of the blank 28 aroimd the mandrel 40 with a 
reduced or minimal need for expansion of the outCT p^r layer 24. In this embodiment, a 
5 slow setting adhesive 50 is used to assemble the components of the blank 28 together. In 
particular, the opposed surfa(%s of layer 18 and layer 24 are coated with a slow setting 
adhesive SO and the blank 28 is rolled about the mandrel 40. At the time that the wings 
42 form the blank 28 around the mandrel 40, the variation between the circumference 
necessary from the inner pi»pcr layer 1 8 and outer paper layer 24 is accommodated by 

1 0 relative slippage shown by arrows 52 between the corrugated paper layer 20 and the iimer 
paper layer 18 and the corrugated paper layer 20 and the outer paper layer 24. A 
misalignment in the left and right edges 44 and 46 of the inner paper layer 1 8 and outer 
paper layer 24, respectively, at a point of seaming, is relatively minor and may be 
accommodated by crushing and heat sealing all layers 1 8 and 24 of both edges 44 and 46 

1 5 together at the seam line. Alternatively, the outer paper layer 24 of the blank may be cut 
to be larger than the inner p^>er layer 18 and the corrugated paper layer 20. The slight 
loss in thermal resistance at this seam caused by the crushing out of the air space between 
the layers is offset by the seam which comprises six layers of p^>er material. 

Adhesives 50 suitable for this purpose and the control of the setting time of the 

20 adhesives is well understood in the ait. 

Normally moisture protection is required for the outer paper layer 24 when the cap 
will be used far cold beverages as a result of condensation forming on the outer sur&ces. 
However, in the present cup, the thermal insulating properties of the coirv^ated blank 
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greatly reduces such condensation. Nevertheless, the outer surface of outer paper layer 24 
may also be coated with a water resistant material. 

The above description has heen that of a preferred embodiment of the present 
invention. It will occur to those that practice the art that many modifications may be 
5 made without departing from the spirit and scope of the invention. In order to uprise the 
public of the v^ous embodiments H&t may M within the scope of the mvention, the 
following claims are made: 
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I CLAIM: 

1 . A container comprising: 
a bottom wall; and 

an upstanding wall curved along a circumferential direction attached at a lower edge 
to the bottom wall, the upstanding wall includes an inner p^er layer, an outer p^er layer and 
a center corrugated paper layer sandwiched betweai the inner paper layer and the outer paper 
layer and having flutes across the circumferential direction, at least one of the im&r paper 
layer and the outer paper layer constructed from a material selected from the group consisting 
ofareped paper, extensible p^er, and embossed paper, having circumferential plasticity 
accommodating chang^ in inner and outer circumference of the upstanding wall when tihie 
upstanding wall is curved from a flat pre-assembled blank. 

2. The container of claim 1 wherein the outer paper layer is creped paper. 

3. The container of claim 1 wherein the inner paper layer is creped p^er. 

4. The container of claim 1 wherein the outer paper layer is extensible paper. 

5. The container of claim 1 whereby the outer paper layer is embossed paper. 

6. The container of claim 1 whereby the inner p{q)er layer is embossed paper. 

7. The container of claim 1 wherein the innar paper layer is coated with a pulpable water 
resistant material. 

8. The container of claim 1 wherein the outer paper layer is a material that also has 
plasticity across the circumferential direction. 
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9. A method of maniifacturing a paper container comprising 

(a) cutting a blank from a corrugated paper board having an inner paper layer, an 
outer p^r layer and a center corrugated paper layer sandwiched between the inner paper 
layer and the outer paper layer and having flutes along an axis, 
5 (b) stretching the outer ^^esper layer to roll the coiru^Oed paper board along an axis 

crossing the flutes; and 

(c) attaching a bottom wall to a lower curved edge of the rolled combated paper 

board. 

1 0. The method of claim 9 including the step of: 

crushing the lower curved edge of &e corrugated paper board so that the 
corrugated paper layer is flattened; and 

wherein the step of attaching the bottom wall to the curved edge of the rolled 
5 corrugated paper board mcludes the step of rollinig the curved edge around a lip on the 
bottom wall. 

1 1 . The method of claim 9 including the step of: 

crudiing an upper curved ec^e of the corrugated p^ board opposite the lower 
curved edge so that the corrugated paper layer is flattened; 

and including the step of rolling the upper curved edge into a lip. 

12. The method of claim 9 including the step of: 

crushing a left and right edge of the corrugated paper board; and 
sealing the left and right edges together after step (b). 
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1 3 . A method of manufacturing a paper container comprising the steps of: 

(a) cutting a blank fiom a corrugated paper board having an inner paper layer, an 
Iter j>spa layer and a cento* corrugated paper layer sandwiched between the inner paper 
layer and the outer paper layer and having flines along an axis, 
5 (b) compressing the inner paper layer to roll the com^ted papa board along an 

axis crossing the flutes; and 

(c) attaching a bottom wall to a lower curved edge of the rolled corrugated paper 

board. 

14. The method of claim 13 including the step of: 

crushing the lower curved edge of the corrugated paper board so that the 
corrugated paper layer is flattened; and 

wherein the step of attaching the bottom wall to the curved edge of the rolled 
5 corrugated papa board includes the step of roUii^ the curved edge around a Up on the 
bottom wall. 

1 5. The method of claim 1 3 including the step of: 

crushing an upper curved edge of the corrugated paper board opposite the lower 
curved edge so that the corrugated p^r layer is flattened; 

and including the step of rolling the upper curved edge into a lip. 

1 6. The method of claim 13 includmg the step of: 

crushing a left and right edge of the corrugated paper board; and 
sealing the left and right edges together after step (b). 

1 7. A curvabie p^^bdard material comprising: 
a first paper layer; 

a second paper layer; 

a center corrugated paper layer sandwiched between the first and second oaper 

5 layers; 

wherein the first paper layer is creped paper. 
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